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In recent years, body condition scores (BCS) have been included in Expected
Progeny Differences (EPD) calculations for maintenance energy. This experiment was
designed to identify the acuteness at which technicians of different skill levels can
correctly quantify BCS in beef cattle. Thirteen students enrolled in agriculture at Western
Kentucky University were assigned to three experimental technician groups based on
training level. Five members of the colligate livestock judging team with extensive cattle
backgrounds were BCS trained and assigned to the experienced level, four students were
BCS trained by the WKU livestock judging coach and assigned to the trained level, and
four students with no training were assigned to the untrained group. All students were
given a seminar covering body condition scoring and provided a supplemental handout
on body condition scoring to use as cows were evaluated. One hundred forty-four beef
cows were allotted into two experimental groups based upon breed. One group consisted
of 49 Simmental cows; the other group consisted of 95 Angus cows. Coefficients of
Correlation for the "equal number in all BCS" analysis were 0.62, 0.54, 0.53, and 0.93 for
experienced, trained, untrained, and the official groups; respectively. Coefficients of
Determination for the "equal number in all BCS" analysis were 39%, 39%, 28%, and
86% for the experienced, trained, untrained, and the official groups; respectively. The
average Standard Error of Difference for the "equal numbers in all BCS" analysis were
0.451, 0.459, 0.518, and 0.301 for the experienced, trained, untrained, and the official
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groups, respectively. The average Standard Error of Prediction from the official score for
the "equal numbers in all BCS" analysis were 0.583, 0.612, and 0.618 for the
experienced, trained, and untrained groups, respectively. Level of experience was
significantly different (P<0.0001) between experienced and untrained technicians as well
as trained and untrained technicians. There was no significant (P>0.50) difference
between experienced and trained. Results from this trial indicate a need for extensive
training to obtain accurate and reliable body condition scores on beef cattle.
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Chapter I
INTRODUCTION
Successful cattle operations are affected by many factors. Maximizing outputs
and minimizing inputs, while maneuvering inevitable market turns, help position cattle
producers for increased profitability during the ups and downs of the production cycles.
When margins are tight, a common precursor to profitable cow/calf operations is
efficiency in the cowherd. A significant portion of this efficiency can be directly linked to
reproductive performance. Reasons for reproductive failure include disease, weather
and/or climate, and fertility in herd sires. However, most failures in the cowherd are a
result of improper nutrition and subsequent low energy reserves (body condition).
Body condition was first explained by Murray (1919) to describe the degree of
energy reserves an animal has available. Since energy is stored in adipose tissue, body
condition is related to body fat. Also, muscle mass is a form of energy in times of low
body fat. Industry wide, many scoring systems have been designed to describe and
quantify body condition in live cattle. In 1986 a nine-point body condition (BCS) scale
was developed by Richards et al. at Clemson University, (l=emaciated and 9= obese).
Research has shown that a cow's body condition is significantly related to her
overall lifetime productivity. For brood cows to effectively "do their jobs," they must be
reproductively efficient in an economical manner. Cows should calve, lactate, and
rebreed within in a 365-day calving interval. This interval can be shortened considerably
by maintaining cows at a body condition score between 5 and 8 (Kilkenny, 1978).
Maintaining cows in ideal condition throughout their productive lives results in more
favorable economic returns. On the other hand, cows experiencing problems
reproductively are likely to be either depleted of energy reserves or carrying excess
condition. Although "fat" cows challenge the economic well being of any herd through
unneeded input costs and decreased performance, the main focus in the cow/calf business
should be directed toward improving condition in energy depleted cattle.
Multiple studies have shown that cows at a condition score of 4 or below on the 1
to 9 scale are less likely to become pregnant during the breeding season. Herd and Sprott
(1985) reported that cows with condition scores of 4 or less achieved only a 58%
pregnancy rate after a 150-day calving season. Additionally, subsequent calving intervals
were also dramatically affected. Cows with BCS of 4, 3, and 2 had calving intervals
greater than one year, at 370, 408, and 423 days, respectively. Thus, one may conclude
that supplemental feeding is inevitably needed to enhance production in energy depleted
cattle. This uneconomical action should ideally be avoided, considering that cows should
satisfy nutritional needs on forage based diets.
The strong association between reproductive performance and body condition has
led to bioeconomic standards and Expected Progeny Differences (EPD) within breed
associations. These are being used by breeders to genetically identify "easy doing" cattle.
The American Angus Association (AAA) and the Red Angus Association of America
(RAAA) have been at the forefront of this genetic identification. The AAA now requires
producers to collect body condition scores along with cow weight and hip height 45 days
before or after calf weaning date. These are used to develop mature size EPD's on
breeding females. These EPD's are subsequently used to calculate $Value indexes for
Weaned Calf Value ($W) and Cow Energy Value (SEN). Likewise, the RAAA is using
similar data to develop the maintenance energy (ME) EPD, which can be used as a
selection tool in designing a more efficient cowherd as regards maintenance costs.
The major problem with BCS and the basis of this study lies within the accurate
appraisal of individual cattle within herds and between herds. Realizing that visual
appraisal is the most economical and practical means to examine body condition, it is
essential that producers be educated and trained on the use of BCS. Since visual
evaluations are subjective, it becomes a matter of fine-tuning and training the eye to see
anatomical differences. Once completed, producers will more accurately and repeatedly
submit condition scores that are consistent within and across herds. To reach this goal,
there must be some form of standardization on which multiple persons accurately
quantify condition; otherwise, much of the data submitted to associations may
unintentionally be skewed, resulting in incorrect data being used by breed associations in
genetic evaluations. Furthermore, if producers make major decisions concerning the need
for supplemental feeding of beef cattle, those decisions must be based upon accurate
evaluations of body condition. The purpose of this project was to outline and identify the
degree of training and/or skills that are needed for individuals to become accurate and
repeatable in assigning BCS.
Chapter II
LITERATURE REVIEW
Body Condition Scoring
Visual evaluation has long been the manner for assessing livestock. Boggs et al.
(2006) and Vizcarra et al. (1995) reported that keen evaluation skills and experience are
required for proper assessment of body condition. For accurate assessment to happen, the
evaluator must have a thorough knowledge of beef cattle anatomy and fat deposition
patterns along with an understanding of the body condition scoring system. Otherwise,
visual evaluations are subjective measures subject to error and inconsistency (Boggs et al.
2006; Vizcarra et al. 1995). The system used in this particular experiment was a one to
nine scale adapted from Richards et al. (1986). Much of the discussion later in this
section will entail relative differences between body condition scores based on the
Richards et al. (1986) system.
Beef Cattle Anatomy
Specific sites in the beef cows have been located to visually quantify fat deposits
(Richards et al. 1986). These specific sites are more useful than weight, as weight alone
does not describe body composition (Boggs et al. 2006; Klosterman et al. 1968; and
Lemenager et al. 1980). As energy reserves of cattle increase, visual differences in
external fat cover can be detected at these specific sites (Boggs et al. 2006). Vizcarra et
al. (1995) showed that increasing the ability of technicians to relate these important visual
differences to the numerical BCS system resulted in greater precision and accuracy in
scoring individual cows and entire herds.
Sectioning the animal into three parts should help technicians consider anatomical
parts where subcutaneous fat is deposited. Richards et al. (1986) located areas of interest
in the front section including the brisket and the top of the shoulder blades. These two
areas outside the skeleton represent locations where body fat accumulates. The mid-
section offers two other specific points of interest, including over the ribs and down the
spinous processes. Cattle that are very "thin" will show evident individual ribs and
backbone, while "fat" cows will be smooth and fleshy showing no skeletal features.
Cattle that are smooth over the ribs should also show fat through the brisket and over the
shoulder blades. The rear portion of the skeleton once again offers distinct points to
evaluate body condition. Specifically, the tail-head, pin bones, and between the rear
quarters or udder are critical. Again, "thin" cattle will show evident parts of the skeleton,
as opposed to "fat" cattle, which will be fleshy and smooth in appearance. All of the
above anatomy is further discussed and evaluated within each of the individual body
condition scores according to Richards et al. (1986).
Numerical Body Condition Scoring System
Richards et al. (1986) developed a body condition scoring system that was broken
into nine numerical scores (Table 1). These scores allow for an easy and applicable
method to describe the level of energy reserves of beef cattle.
8Table l.SYSTEM OF BODY CONDITION SCORING (BCS) FOR BEEF CATTLE
Group BCS Description _ _ _
Thin Condition
EMACIATED- Cow is extremely emaciated with no palpable fat
detectable over spinous processes, transverse processes, hip bones
or ribs. Tail-head and ribs project quite prominently.
POOR- Cow still appears somewhat emaciated but tail-head and
ribs are less prominent. Individual spinous processes are still
rather sharp to the touch but some tissue cover exists along the
spine.
THIN- Ribs are still individually identifiable but not quite as
sharp to the touch. There is obvious palpable fat along spine and
over tail-head with some tissue cover over dorsal portion of ribs.
Borderline
Condition
BORDERLINE- Individual ribs are no longer visually obvious.
The spinous processes can be identified individually on palpation
but feel rounded rather than sharp. Some fat cover over ribs,
transverse processes, and hip bones.
Optimum
Moderate
Condition
MODERATE- Cow has generally good overall appearance. Upon
palpation, fat cover over ribs feels spongy and areas on either side
of tail-head now have palpable fat cover.
HIGH MODERATE- Firm pressure now needs to be applied to
feel spinous processes. A high degree of fat is palpable over ribs
and around tail-head.
GOOD- Cow appears fleshy and obviously carries considerable
fat. Very spongy fat cover over ribs and around tail-head. In fact,
"rounds" or "pones" beginning to be obvious. Some fat around
vulva and in crotch.
Fat Condition
FAT- Cow very fleshy and over-conditioned. Spinous processes
almost impossible to palpate. Cow has large fat deposits over ribs,
around tail-head, and below vulva. "Rounds" or "pones" are
obvious.
EXTERMELY FAT- Cow obviously extremely wasty and patchy
and looks blocky. Tail-head and hips buried in fatty tissue and
"rounds" or "pones" of fat are protruding. Bone structure no
longer visible and barely palpable. Animal's motility may even be
impaired by large fatty deposits.
Adapted for Richards et al., (1986)
Dunn et al. (1983) and Wagner (1984) agree that body condition scores accurately
describe the cow's energy status. Richards et al. (1986) explained that the nine individual
scores can be more simplistically grouped into four more broad categories including thin,
borderline, optimum or moderate, and fat (Table 1). The remaining portion of this section
will discuss the individual body condition scores according to Richards et al. (1986).
According to Richards et al. (1986), BCS of 1 through 3 are considered thin.
Bowman and Sowell (1998) described those cows as undernourished and lacking proper
energy reserves to conceive and become pregnant in an efficient manner. Richards et al.
(1986) depicted body condition score 1 to describe emaciated cattle. Cows included in
this condition range have no detectable fat over the spinous processes, transverse
processes, or hipbones and ribs. Their tail-head and ribs can easily be seen and are
extremely prominent.
Richards et al. (1986) then described BCS 2 as cows in poor shape. This score
still allows for a somewhat emaciated appearance, as the spinous processes are sharp and
angular; however, the ribs and the tail-head are less prominent as fat tissue is just
beginning to cover the spine. Cattle within score 2 are much like cows of a BCS 1, only
they do not exhibit a weakened appearance.
Finally, Richards et al. (1986) illustrated body condition score 3 categorizing
those cattle in poor condition. Ribs continue to be readily identifiable, but not to the
degree of scores 1 or 2. There will also be obvious fat down the spine and over the tail-
head with fat tissue beginning to fill over the dorsal portion of the ribs. Brood cows that
fall in any of the above three scores should be avoided and will most likely be
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problematic as they will be less likely to maintain pregnancy and conceive within a 365-
day calving interval (Houghton et al., 1990; Richards et al., 1986; Whitman, 1975).
BCS 4 is segregated in a category all to its own (Richards et al., 1986). Cattle in
this borderline condition are in more abundance than are those in the first three score
groups. It is certainly intuitive that borderline condition is nested between thin and ideal
body energy reserves. Cows present in this particular condition score are likely what
producers will encounter within their individual herds as they begin sorting and feeding
cows by a target condition score (Dunn et al., 1969). According to Richards et al. (1986)
cattle belonging to this score no longer have ribs that are visually obvious, but the
spinous processes can be identified individually only with a more rounded shape. Again,
fat tissue will have more fully covered the ribs and hip bones. Additionally, cattle in this
condition score will have adequate muscling and no fat deposit in the brisket or front
portion of the animal. BCS 4 cows may have enough energy reserves to accommodate
reproduction in some instances. Ferrell and Jenkins (1996) found that cows at BCS 4.3
were the most profitable, due to reduced feed costs compared to cows with higher BCS.
BCS 5, 6, and 7 are considered optimum or moderate in condition (Richards et al.,
1986). These scores describe those cattle that maintain ideal energy reserves and should
function in a normal and productive manner. BCS 5 is described as moderate condition.
In general, a good overall appearance will be present as fat tissue will cover the ribs,
spinous processes, and be filled in over the tail-head and pins. This fat tissue will be
layered in a moderate fashion and will not be mounded or excessive.
Richards et al. (1986) used high moderate to designate and describe BCS 6. Ribs
will be fully covered and unnoticeable to the eye while the quarter will be plump and full
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in appearance. Fat cover down the spinous processes and over the rump and tail-head will
be slightly greater than that of condition score 5.
Richards et al. (1986) concluded the optimum range with good condition or equal
to that of BCS 7. A fleshy appearance will be obvious and cattle will be carrying fat
throughout their body. They will have deposited fat over the brisket, shoulder blades,
spinous processes, and rump. Actually, "pones" will be evident around the pins and tail-
head. Cattle in these body condition groups are positioned perfectly for top performance
barring any unusual event throughout the year.
Finally, Richards et al. (1986) site BCS 8 and 9 as fat and extremely fat,
respectively. Cattle in this range should be restricted as to the amount of nutrients
available for intake. Condition score 8 will be very fleshy and over-conditioned in
appearance, taking on a smooth and blocky shape. Bone structure will have disappeared
down the spinous processes and over the hip. Vast fat deposits will be through the
brisket, over the shoulder, around the tail-head, and below the vulva. "Pones" will also be
very obvious. Although few body condition score 9 cows exist, they will be extremely
obese, wasty, and blocky. The skeleton will be excessively covered by fat tissue and the
animal's mobility may actually be impaired. Researchers have implicated excessive
condition as a possible cause of infertility in cattle (Marshall and Peel, 1910; Quinlin,
1929). Results from Houghton et al. (1990) suggest over-conditioned cows at breeding
exhibit reduced pregnancy and first service conception rates. Due to moderately
conditioned cows showing acceptable postpartum interval of approximately 60 days and
having higher pregnancy rates (100% vs. 75%), it can be concluded that favorable profits
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can be obtained if extremely fat cows are transitioned to lower condition levels
(Houghton et al., 1990).
Accuracy and Precision for Body Condition Scoring
Reproducibility and Repeatability are key factors when considering body
condition scoring (Vizcarra et al. 1995). Reproducibility, the correlation between an
animal's score by one technician and its score by a different technician, gives insight as
to the validity of the body condition scoring system. Repeatability, the correlation
between an animal's score on one occasion and its score by the same technician on
another occasion, allows measurement for standardization of the body condition scoring
system.
Vizcarra et al. (1995) used 98 Hereford X Angus cows, three technician
experience levels (1= experienced 2= trained by experienced group member and 3=
inexperienced), and scored cows two times to assess these evaluations. Calculations for
reproducibility were 0.65, 0.42, and 0.50 for groups 1, 2, and 3, respectively.
Repeatability calculations were 0.83, 0.68, and 0.59 for groups 1, 2, and 3, respectively.
Vizcarra et al. (1995) found repeatability greater than reproducibility, suggesting
periodic training is needed to standardize the BCS system. Furthermore, they concluded
that one training session was not adequate to assess body condition score consistently, as
the inexperienced group had greater reproducibility (0.50 > 0.42) than the trained group.
They also reported that technicians in the inexperienced group scored 93% of the cows in
BCS 4, 5, and 6. This failure to spread the cows between the scores inadvertently
exaggerated reproducibility because of the near normal distribution of the cows.
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Additionally, experienced technicians only disagreed on BCS by more than one unit on
4% of the cows. Vizcarra et al. (1995) concluded that the BCS system was precise for
distinguishing energy reserves in beef cows.
Nutrient Requirement Priority
Profitability in cow/calf operations is greatly affected by reproduction. According
to Dickerson (1970), Dziuk and Bellows (1983), and Koch and Algeo (1983)
reproduction is the restricting factor limiting production efficiency in beef cattle.
Research from Short et al. (1990) has shown that cattle must meet basic needs to sustain
themselves before reproductive events take place. Nine chronological priorities in which
cows use nutrients have been partitioned by Short et al. (1990).
The beef cow, as with most living creatures, initially uses nutrient ingestion to
accommodate basal metabolism and maintenance needs (Brody, 1968). Once that need
has been fulfilled, physical behavior such as grazing and walking comes second (Short et
al. 1990). Young heifers that are still growing demand additional energy, and thus
precedence for growth occurs third (Short et al. 1990).
Cow's in production need to meet their fifth, sixth, and seventh requirements for
maintaining an existing pregnancy, lactation needs, and storage of energy for times of
stress (Short et al., 1990). If not, cattle that are undernourished or below a BCS 4 at this
point use all accessible energy, and therefore, are less likely to have enough energy
reserves to support estrous cycles for the next season. It is not until the eighth priority
that cows use available nutrients to initiate estrous cycling and pregnancy (Short et al.,
1990). Patterson et al. (1992) concluded that reproductive success is economically
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relevant to cattle producers who strive to be productive in an efficient approach. Richards
et al. (1986) concluded that cattle need to have correct dietary energy reserves for
reproductive success to take place.
Heifer Development
Appropriate heifer development is critical for successful lifetime performance
(Patterson et al., 1992). Calving at 24 months of age is desired for maximum
productivity. Physiological maturity and puberty of the young heifer is controlled by
nutrient availability; thus extra feed resources are needed before desired reproductive
performance can be obtained (Patterson et al., 1992). These findings suggest that
undernourished heifers are less likely to come into estrous, conceive, and rebreed on a
365-day calving interval throughout their productive lives.
Patsy Houghton, Heartland Heifer Development, and Ben Spitzer, Red Angus
Association of America, both suggest that virgin heifers should be in a body condition
score of 6 at breeding. Patsy Houghton specifically indicated that those heifers at a body
condition score between 6 and 6.5 have the highest probability (p=0.78) of conceiving
when compared to those in both extremely low (p=0.51) and extremely high (p=0.58)
scores. Spitzer et al. (1995) indicate that dramatic decreases of 40% to 50% in pregnancy
rate occur as heifers drop from BCS 6 to BCS 4. John Hall, Virginia Tech Beef Cattle
Extension Specialist, states that in contrast to mature cows, first calf heifers exhibit a
16% drop in pregnancy rate between BCS 6 and BCS 5. Thus, he concludes that desired
BCS for heifers at calving is 6 or 7. When BCS 6 or 7 is not obtained, "flushing" or
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increasing available energy prior to breeding has shown to improve estrous activity and
conception rates (Dunn et al., 1969; Dziuk and Bellows, 1983).
Body Condition Score at Calving
Body condition score at time of calving is arguably the most important factor
relating to later reproductive performance (Whitman, 1975; Spitzer et al., 1995).
Following parturition, cows are infertile for a variable period of time (Short et al., 1990).
Postpartum interval (PPI) or duration is greatly affected by body condition score at
calving according to Houghton et al. (1990). Richards et al. (1986) explained that cows
calving at BCS 5 or greater returned to estrus 12 days earlier than those calving at BCS 4
or less. Cows at body condition score 3, 4, 5, 6, and 7 varied greatly in the number of
days from calving to the onset of estrus being 89, 70, 59, 52, and 31, respectively
(Houghton et al., 1990). These research findings by Houghton et al. (1990) clearly
suggest the importance of pre-calving BCS. Although BCS 4 cows in the Houghton et al.
(1990) study conceived in an acceptable 70-day time period, those cows likely had fewer
chances of becoming bred than did those who began cycling at 40 days. These results
were supported by Lalman et al. (1997) who found that maximum decrease of postpartum
interval occurred when cows gained at least 1.8 units of BCS by ninety days postpartum.
These data from Lalman et al. (1997) suggest that cows that gained weight had a better
chance to rebreed, as postpartum interval was reduced by 46 days, compared to those
cows losing 1 unit of condition score. Those cows that start cycling earlier following
parturition are much more likely to conceive and sustain a 3 65-day interval (Lemenager
and Martin, 1982).
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Whitman (1975) found that 46% of BCS 1-4 cows showed signs of heat 60 days
postpartum, while 66% of BCS 1-4 cows cycled by 90 days postpartum. Additionally, he
found that 61% of BCS 5 and 6 cows cycled by 60 days postpartum, while 92% of similar
BCS cows showed signs of heat by 90 days. Finally, he reported that 91% of BCS 7 - 9
cows cycled by 60 days postpartum and 100% of BCS 7 - 9 cows cycled by 90 days.
Whitman's data further represent the importance of managing body condition at calving.
Cows that are sorted into groups at least 90 days prior to the start of calving season can
be more easily manipulated to meet optimum condition. At this time the cow's energy
requirements are drastically lower, as she is not nursing a calf. Ideally, cattle in condition
score of 4 or less should be separated and presented supplemental feeding directly after
weaning, as the cows nutritional needs and cost of gain will be at its lowest point.
Although the findings of Whitman (1975) show 91 to 100% of cows in BCS 7
through 9 cycling between 60 and 90 days, input costs and cost of return should be
evaluated to determine profit. In fact, Ferrell and Jenkins (1996) found that cows between
BCS 4 and 5 achieved the highest net returns. Thus, one may conclude that cows in "fat"
scores are not the most profitable for commercial cattlemen. Research relating BCS to
reproductive improvement has been very extensive over the years (Houghton et al., 1990;
Richards et al., 1986; Whitman, 1975). These authors leave little doubt that optimum
BCS at calving provides amplified reproductive performance and enhanced economic
return.
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Feeding to Target Body Condition Score
Realizing that cows need to be at an optimum condition score of 6 at calving is
critical. Developing a feeding method to reach this goal need not be a complicated task,
only a practical and economical method that fits the individual management regime.
Studies by Dunn and Kaltenbach (1980), Graham (1982), Houghton et al. (1990), and
Richards et al. (1986) indicated that cows should be sorted by BCS prior to calving and
fed to achieve moderate body condition. Clay Mathis, New Mexico State University
Extension, suggests allowing 40 to 55 days to increase one body condition score when
cows are gaining at .68 to .91 kilograms per day. Furthermore, he suggests this rate of
gain can be more easily achieved by sorting at weaning. At this time energy demands are
low and total gained weight is not primarily due to fetus growth.
According to Bellows and Short (1978), cows fed a high energy diet equal to 14.1
pounds of total digestible nutrients (TDN) per day for 90 days precalving, exhibited
postpartum anestrous for duration of 51 days. Contrastingly, cows fed a low energy diet
equal to 7.1 pounds TDN per day for 90 days precalving exhibited an increased
postpartum anestrous of 67 days (Bellows and Short, 1978). Similar research by Dunn et
al. (1969) considered pregnancy rate in cows fed high, medium, and low postcalving
energy levels. High-energy diet was equal to 24.1 pounds TDN per day; medium energy
intake equal to 13.7 pounds TDN per day; and low energy intake equal to 7.1 pounds
TDN per day. Pregnancy rate was measured at 120 days postcalving. Pregnancy rates
were 87, 72, and 64 percent for cows receiving high, medium, and low energy intake
levels, respectively (Dunn et al., 1969). Their results demonstrates that cows who do not
meet the optimum body condition score prior to calving can still achieve desirable
18
reproductive performance if higher levels of energy are fed post calving. These data from
Dunn et al. (1969) show how "flushing" cows can meet short-term energy demands and
provide just enough extra energy to increase pregnancy rate by 23%.
Breed Associations
The American Angus Association (AAA) and the Red Angus Association of
America (RAAA) are now using body condition scores in the calculation of genetic
evaluations. These associations are using body condition scores in part to identify "easy
doing" cattle or those with low maintenance energy demands. Scores sent to the
associations are a subjective measure taken by many different breeders at the time of
weaning. Additionally, both associations prefer cow weights and heights taken at the
same time. Cows must be scored in order to be used in the computation of bio-economic
values (American Angus Association and Spitzer and Keenan, Red Angus Association of
America).
The AAA allows producers to body condition score cows at plus or minus 45 days
of the calf s weaning weight measure. They prefer cattle to have their body condition
captured after their first calf and then in subsequent years throughout their production
careers. Cow weight and body condition score as well as yearling measures are used to
create mature size Expected Progeny Difference (EPD) in the National Cattle Evaluation.
The two mature size EPDs in the Angus breed are mature weight (MW) and mature
height (MH). These two EPDs along with lactation energy requirements are then included
in the calculation of two dollar-value indexes. Both weaned calf value ($W) and cow
energy value ($EN) are included in the genetic evaluation. $EN is expressed in dollars
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savings per cow per year. It assesses differences in cow energy requirements as expected
dollar savings difference for daughters of sires. A larger value is more favorable as more
dollars saved on feed energy expenses (American Angus Association).
The RAAA's objective is to offer cattleman economically relevant traits that
directly affect their bottom line. The maintenance energy (ME) EPD is a first for the
association to measure nutritional efficiency. This ME EPD predicts maintenance
differences in daughters of a sire, and is expressed in mega-calories per month. Much like
that of the Angus association, the RAAA uses body condition score and weight along
with the maternal growth contribution, milk (M) EPD, to calculate the figure. A lower
ME EPD is desirable, as fewer mega-calories will be needed per month to support a cow
(Red Angus Association of America).
Knowing that these associations rely heavily upon accurate records to calculate
meaningful data, one may conclude that correct body condition scores need to be
obtained before useful genetic data can be created. The purpose of this study was to draw
conclusions about this specific matter.
Chapter III
MATERIALS AND METHODS
This study was conducted on two farms in Warren County, Kentucky from April
2006 through May 2006. Thirteen Western Kentucky University agricultural students
were allocated into three different experimental levels. Five students were placed into the
experienced level (E), four students into the trained level (T), and four students allotted to
the untrained level (U). Additionally, 144 multiparous cows were split into two groups
based upon breed with ninety-four in the Angus (A) group and forty-nine in the
Simmental (S) group.
All thirteen students participated in a seminar stressing the importance of body
condition. The seminar included critical information surrounding body condition. Topics
presented at the seminar included identifying economically relevant traits and nutrient
requirements of the beef cow. The scoring scale including descriptions and pictures of
each score (see Appendix), pertinent research findings, and practical industry
implications were also presented. Students were encouraged to ask questions to fully
understand body condition scoring.
Participants were then supplied with a supplemental body condition scoring guide
much like those available to purebred and commercial cattle producers. These hard copy
materials covered topics included in the seminar and outlined reference points of fat
deposits, problems associated with "thin" and "fat" cows, and descriptions accompanied
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with pictures for each definitive score on the 1 to 9 scale. Those students grouped into the
experienced (E) and trained (T) classifications were then involved with a "hands-on"
training session at a separate Angus operation known to have a large range in BCS. Both
groups of students practiced body condition scoring and were given assistance to score
cows in an accurate manner. The Western Kentucky University Livestock Judging Coach
provided the seminar, handout, and training session.
Students belonging to the (E) level had the most extensive training and were
further selected based on four other important criteria. These students completed the
livestock evaluation/selection class offered by the University, were current members of
the University Livestock Judging Team, had actively participated in the two-hour training
session, and had been involved with a cow/calf production unit. However, technicians in
the experienced group did not have extensive experience with the BCS system or specific
training on evaluating body fat. Instead, these technicians were labeled as experienced
due to their involvement in comparing entire phenotypes (muscle, body volume,
structure, performance, etc.) of cattle, hogs, and sheep. Still, they were expected to have a
better-trained eye when making comparisons between animals.
The trained group was considered intermediate to the experienced and untrained
levels. These four students were familiar with beef cattle and had participated in the
training session, but they did not have as much experience with cattle evaluation nor as
much time to train their eyes for precision and accuracy.
The final untrained group had no cattle involvement and no experience with body
condition scoring or beef cattle evaluation. These groups were designed to mirror
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potential differences among beef cow/calf producers or those breeders of purebred cattle
who are not familiar with the BCS system.
Two separate breeds of cattle, Angus and Simmental, were chosen and placed into
different research groups. Similarities of the herds selected included multiparous females
and wide ranges of body condition scores. The herds were located in comparable climates
ten miles apart and had similar hair coats. Both were pastured primarily on Kentucky 31
fescue grass. Angus and Simmental (primarily full-blood) breeds were chosen due to
their differing biological body types. The Angus breed is more moderate in frame and
known for its maternal orientation while Simmental cattle are larger framed and more
commonly noted for muscle and growth. The Angus cow herd was totally fall calving and
managed in a large pasture setting. Simmental females were both spring and fall calving
and managed in small intensively grazed paddocks.
Scoring trials were held on two separate occasions ten days apart. All students and
the official scored every cow at each of the two scoring sessions. Cows were either
identified by freeze brand or ear tag during both sessions. For both days, scoring took
place in the morning under mostly cloudy conditions. All experience levels and the
official had the opportunity to utilize the supplemental handout during the scoring periods
but were not required to do so. Groups were allowed to score cows at halved increments
(5, 5.5, 6, 6.5, etc.) if they deemed it better described the individual. Additionally,
unlimited time was given to all students and the official to complete the assignment.
Two separate statistical analyses were conducted using PROC MIXED of the
SAS program (SAS Inst, Inc., Cary, NC). Day, Experience, and Breed were included as
fixed effects while technician (Exp*Cow*Breed) and Day*Exp*Cow were random
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variables. The first "all cows" study included all the cattle of the two breeds where cows
were scored in halved increments. The second study; "equal numbers in all BCS"
included ten randomly selected cows for each BCS 3-7. Those cows selected were sorted
into individual BCS groups based upon the officials score on day one and day 2 score
was not considered. Cows within each group could be whole number scores or half
scores. However, both whole and half number score were grouped together but actual raw
data scores were not changed.
Coefficients of correlation between day one and two scores were calculated for
each experience level, student, and the official. Simple means were calculated for
experience level, student within experience level, and the official. These calculations
were performed separately for both breeds as well as averaged overall.
The Standard Error of Difference statistic was used as a measure of repeatability.
The Standard Error of Difference squares the difference between repeated measures of
BCS for each technician and the official. Large differences in variation are accounted for
by squaring the value. As a result, small deviations between repeated measures do not
influence repeatability as much as large deviations. The Standard Error of Difference
formula is as follows:
SEP = Vl (technician score i - official score Q2
N , - 1
Standard Error of Prediction was calculated to measure the accuracy or the ability
of a technician to correctly rank and/or predict differences in BCS. Bias was identified
between the official and technicians and removed as a way to standardize BCS. Because
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uniform bias does not influence an animal's rank, the difference in bias between the
official and technicians is squared to appropriately account for different spreads. The
Standard Error of Prediction formula is as follows:
SEP = A/£ (technician score i - official score i - bias)2
N , - 1
Additionally, fixed effects and interactions of breed, day, and experience level
were designated, and probabilities were calculated.
Chapter IV
RESULTS AND DISSCUSSION
The objective of this study was to compare skill levels of body condition scoring
technicians. Thirteen technicians were allotted into the Experienced (n=5), Trained (n=4),
and Untrained (n=4) technician groups. Cows were allotted into two different breed
groups, Angus (n=95) and Simmental (n=49), and scored on two different days (Day 1
and Day 2). Statistical analyses were performed on "all cows" and "equal numbers of
pre-selected cows within each body condition score."
Simple Means
Tables 2 and 3 contain the simple means for experience level for all cows
included in the study and equal numbers within each BCS. There was little difference in
standard deviation between experience levels in either analysis (Table 2 or 3). Standard
deviation of all experience levels (Table 2) was clearly lower than that of the official.
There was an increased spread in standard deviation between all experience levels and
the official (Table 3) when cows were equally distributed within each BCS. This finding
may indicate that extensive training and practice was needed to properly score cows
throughout the range of the BCS system.
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Table 2. Simple
Level of
Training
Experienced
Trained
Untrained
Official
Table 3. Simple
Level of
Training
Experienced
Trained
Untrained
Official
Means
N
Obs
1440
1152
1152
288
Means
N
Obs
500
400
400
100
for Experience
Mean
Score
5.31
5.28
5.08
5.01
for Experience
Mean
Score
5.46
5.39
5.11
5.27
Level-All Cows
Std
Dev
0.755
0.743
0.801
1.021
Level-
Std
Dev
0.885
0.835
0.881
1.348
Std
Error
0.020
0.022
0.024
0.027
Equal Numbers
Std
Error
0.040
0.042
0.044
0.060
Min
Score
2.5
2.5
2.5
3.0
in all BCS
Min
Score
2.5
2.5
2.5
3.0
Max
Score
8.0
7.5
7.0
8.0
Max
Score
7.0
7.5
7.0
7.5
Tables 4 and 5 include simple means for technicians within experience level.
Individual technicians within each experience level varied greatly for standard deviation,
minimum score, and maximum score. Specifically, technician H only deviated the scores
0.50 in "all cows" (Table 4) and 0.58 in "equal numbers in all BCS" (Table 5), which was
the lowest deviation among all technicians and the official in both the "all cows" and
"equal numbers in all BCS" analysis. Technician H also scored the cows in the fewest
score levels of all technicians and the official ranging between 4 and 7 in the "all cows"
study (Table 4). Technician H was the same as technician M in the "equal numbers in all
BCS" analysis (Table 5). This small range in scores for technician H most likely caused
the substantially lower standard deviation.
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Table 4. Simple Means for Technician within Experience Level-All Cows
Level of
Training
Experienced
Trained
Untrained
Official
Technician
A
B
C
D
E
F
G
H
I
J
K
L
M
N
Obs
288
288
288
288
288
288
288
288
288
288
288
288
288
288
Mean
Score
5.58
5.21
5.63
5.15
4.96
4.96
5.56
5.27
4.96
4.94
4.87
5.31
5.19
5.01
Std
Dev
0.653
0.592
0.841
0.649
0.790
0.591
0.857
0.500
0.840
0.995
0.720
0.653
0.754
1.021
Std
Error
0.039
0.035
0.050
0.039
0.046
0.035
0.050
0.030
0.050
0.060
0.042
0.039
0.044
0.027
Min
Score
4.0
3.5
4.0
2.5
3.0
3.0
3.0
4.0
2.5
2.5
3.0
3.0
3.0
3.0
Max
Score
7.5
7.0
8.0
7.0
7.5
7.0
7.5
7.0
7.0
7.0
6.5
7.0
7.0
8.0
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Table 5. Simple Means for Technician within Experience Level-Equal Numbers in all
BCS
Level of
Training
Experienced
Trained
Technician
A
B
C
D
E
F
G
H
N
Obs
100
100
100
100
100
100
100
100
Mean
Score
5.71
5.38
5.88
5.16
5.15
5.42
5.78
5.25
Std
Dev
0.776
0.650
0.961
0.781
0.965
0.648
0.978
0.584
Std
Error
0.135
0.066
0.096
0.080
0.135
0.065
0.098
0.058
Min
Score
4.0
3.5
4.0
2.5
3.0
3.0
3.0
4.0
Max
Score
7.5
7.0
7.5
7.0
7.5
7.0
7.5
7.0
I 100 5.14 0.926 0.093 2.5 7.0
Untrained J 100 4.90 1.064 0.106 2.5 7.0
K 100 4.93 0.801 0.080 3.0 7.0
L 100 5.28 0.743 0.074 3.0 7.0
M 100 5.33 0.805 0.080 4.0 7.0
Official 100 5.27 1.353 0.135 3.0 7.5
Correlation of Coefficients between Day 1 and Day 2
Table 6 contains Coefficients of Correlation and Coefficients of Determination
between day 1 and day 2 for all experience levels and the official for both analyses. In all
instances, correlations were greater for pre-selected cows grouped equally into BCS.
These data are likely more representative of actual assessment, as equal numbers of cows
were available for identification in BCS 3-7. The official produced the highest correlation
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between day 1 and day 2 at 0.93 with 86% of the variation of day 1 and variation of day 2
being common variation for "equal numbers in all BCS." All other experience levels
correlated well beneath that mark with poorer coefficients of determination. The
suggestion may be that extensive levels of training on numerous cows are needed before
accurate appraisal occurs.
Experienced technicians correlated much higher at 0.62 compared to both the
trained and untrained levels at 0.54 and 0.53 in the "equal numbers in all BCS,"
respectively. Experienced technicians could also explain 10% more of the variation
between days than either the trained or untrained groups in the "equal numbers in all
BCS" analysis. These data agree with Vizcarra et al. (1995) who found that experienced
technicians excelled the other levels, while technicians who were taught how to body
condition score in one session prior to the scoring period did not show improvement over
untrained technicians. In both cases, one may conclude that a short seminar and training
period are not satisfactory to teach producers to properly assess BCS.
Table 6. Coefficient of Correlation and Coefficient of Determination between Day 1 and
Day 2- All Cows and Equal Numbers in each BCS
Level of
Experience
Experienced
Trained
Untrained
Official
r
(All Cows)
0.499
0.408
0.421
0.816
r2
(All Cows)
24.90
16.65
17.72
66.58
r
(Equal Numbers
in all BCS )
0.626
0.544
0.535
0.931
(Equal Numbers
in all BCS )
39.19
29.60
28.62
86.68
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Individual technicians varied greatly within all experience levels in their ability to
correlate between days for the "all cows" study. Technician A had a correlation of 0.605
between days while the next highest in the experienced group was 0.486 (Table 7).
Technician H had similar results within group and had a correlation of 0.600 in the
trained level while the next highest was technician G at 0.490. Additionally, all
technicians within all levels of experience did not achieve the correlation equal to that of
the official (0.81 vs. 0.60 and lower). These data further agree with the earlier suggestion
that extensive training is required to properly assess BCS. Although individual
technicians had the opportunity to excel their respective groups, they were unable to
replicate the official.
Similar correlations occurred when "equal numbers in all BCS" were considered
(Table 7). Individual technicians within each level of experience tended to vary and had a
range difference within group of 0.12, 0.34, and 0.04 for experienced, trained, and
untrained levels, respectively. The large difference among the trained level may be due to
the fact that some technicians learned quicker during the training period and/or had
specific experiences that helped distinguish differences among the cattle in a short
amount of time.
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Table 7. Coefficients of Correlation between
Equal Numbers in all BCS
Level of Experience
Experienced
Trained
Untrained
Official
Technician
A
B
C
D
E
F
G
H
I
J
K
L
M
Day 1 and Day 2-
Correlation
Coefficients
(All Cows)
0.605
0.489
0.466
0.450
0.420
0.337
0.490
0.600
0.327
0.521
0.471
0.452
0.289
0.816
All Cows and
Correlation
Coefficients
(Equal Numbers in
all BCS )
0.688
0.508
0.720
0.547
0.554
0.392
0.630
0.734
0.450
0.575
0.597
0.565
0.556
0.931
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Standard Error of Difference
Tables 8 and 9 illustrate the standard error of difference or repeatability for
technicians and the official between day 1 and day 2. Experience level was not significant
in either the "all cows" study (P > 0.52) or "equal numbers in all BCS" study (P > 0.59).
Technician rank was scattered randomly among all experience groups in both instances.
Table 8. Rank of Standard Error of Difference- All Cows
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
Technician
H
A
L
F
B
D
E
C
K
M
I
G
J
Experience
Level
T
E
U
T
E
E
E
E
U
U
T
T
U
SED Student
0.482
0.584
0.684
0.703
0.710
0.746
0.852
0.873
0.886
0.908
0.980
0.993
1.081
SED Official
0.635
0.635
0.635
0.635
0.635
0.635
0.635
0.635
0.635
0.635
0.635
0.635
0.635
Table 9. Rank of Standard Error of Difference- Equal Numbers in all BCS
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
Technician
H
A
C
L
F
B
M
D
K
E
G
I
J
Experience
Level
T
E
E
U
T
E
U
E
U
E
T
T
U
SED Student
0.261
0.362
0.429
0.433
0.441
0.446
0.480
0.482
0.529
0.537
0.560
0.575
0.631
SED Official
0.301
0.301
0.301
0.301
0.301
0.301
0.301
0.301
0.301
0.301
0.301
0.301
0.301
33
Standard Error of Prediction
Tables 10 and 11 illustrate the rank of standard error of prediction for "all cows"
and "equal numbers in all BCS" analysis. Bias was identified and removed for all
technicians while difference to the official determined rank. Level of experience was
significant (PO.40 and PO.15) between the experienced and trained groups for the "all
cows" (Table 10) and "equal numbers in all BCS" analysis (Table 11), respectively. Extra
experience allowed those technicians to see more detail when scoring the cows and thus
had scores closer to the official. Additionally, a significant (P<0.008 and PO.19)
difference was detected between the experienced and untrained level for the "all cows"
(Table 10) and "equal numbers in all BCS" analysis (Table 11), respectively. As expected,
the trained and untrained technicians were unable to become as accurate as those
technicians in the experienced group. Other than technicians L and H (Table 10),
experienced technicians were the least separated from the official. As a result, more
experience scoring cows and familiarity with the BCS system allows technicians to more
accurately evaluate energy reserves.
Table 10. Rank of Standard Error of Prediction- All Cows
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
Technician
A
E
C
L
H
D
B
I
G
F
K
J
M
Experience
Level
E
E
E
U
T
E
E
T
T
T
U
U
U
Bias
0.566
-0.045
0.612
0.300
0.257
0.137
0.200
-0.052
0.554
0.313
-0.142
-0.070
0.179
SEP
0.770
0.793
0.801
0.832
0.836
0.850
0.871
0.896
0.905
0.920
0.927
0.961
0.963
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Table 11. Rank of Standard Error of Prediction- Equal
Rank
1
2
3
4
5
6
7
8
9
10
11
12
13
Technician
C
E
J
A
L
G
I
H
D
B
K
F
M
Experience
Level
E
E
U
E
U
T
T
T
E
E
U
T
U
Numbers in all BCS
Bias
0.620
-0.120
-0.365
0.450
0.010
0.510
-0.130
-0.020
-0.110
0.115
-0.335
0.150
0.065
SEP
0.544
0.560
0.572
0.576
0.595
0.560
0.606
0.608
0.613
0.622
0.626
0.675
0.678
Breed and Day Effects and Interactions
Tables 12 and 13 exemplify the fixed effects for "all cows" and "equal number in
all BCS." There was no significant (P> 0.88) breed effect on any scoring parameter for
the "all cows" study (Table 12). Apparently, there was not enough noticeable difference
in fat deposition patterns between British and Continental breeds to have an influence at
any experience level. Therefore, breed effect was not considered in the "equal numbers in
all BCS" analysis. Additionally, there was no significant (P > 0.28 and P > 0.59) day
effect for either analysis. Cattle were scored at the same time of day in the same weather
conditions and consequently cows must have appeared the same on both days.
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Experience Level Effect and Interaction
Experience level in Table 12 and 13 was significant (P< 0.0001) for both the "all
cows" and "equal numbers in all BCS" analysis. Specifically, both studies found
significance at the P< 0.0001 level for experienced technicians vs. untrained technicians
as well as between trained technicians vs. untrained technicians. Experienced technician
level compared to trained technician level was not different (P> 0.50).
The experience by day interaction was significant (P= 0.005 and P= 0.02) for both
"all cows" (Table 12) and "equal numbers in all BCS" analysis (Table 13), respectively.
In the "all cows" analysis, trained technicians on day 1 scored cows differently (P<
0.0001) from the untrained technicians on the same day (Table 14). Contrastingly, the
same trained technicians on day 2 had no difference (P> 0.37) to untrained technicians on
day 2 (Table 14). However, in the equal numbers in all BCS analysis (Table 15), trained
technicians on day 2 were significantly (P= 0.01) different from untrained technicians on
day 2. The indication may be that when cows are evenly split for BCS, technicians who
have had training are more likely to find the extreme scores more often. Unfortunately,
even the experienced technicians in the "equal numbers in all BCS" analysis were
significantly (P= 0.02) different on day 1 and day 2, as they did not agree on scores
(Table 15).
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Table 12. Type 3
Effect
Day
Experience
Level
Experience *
Day
Breed
Breed * Day
Experience *
Breed
Experience *
Breed * Day
Tests of Fixed Effects- All Cows
NumDF
1
2
2
1
1
2
2
DenDF
426
426
426
142
426
426
426
F Value
1.15
9.19
5.23
0.02
50.34
29.66
1.65
Pr>F
0.2833
0.0001
0.0057
0.8881
O.0001
O.0001
0.1941
Table 13. Type 3 Tests of Fixed Effects- Equal Numbers in all BCS
Effect
Day
Experience
Level
Experience *
Day
NumDF
1
2
2
DenDF
147
147
147
F Value
0.30
18.98
3.91
Pr>F
0.5856
<0.0001
0.0222
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Table 14. Difference of Least Sq
Effect
Exp
Exp
Exp* Day
Exp* Day
Exp* Breed
Exp*Breed
Exp* Breed
Breed* Day
Exp* Breed* Day
Exp*Breed*Day
Exp*Breed*Day
Exp*Breed*Day
Exp*Breed*Day
Level of
Experience
E
T
E
T
E
T
T
E
E
T
T
T
uares Means- A\
Breed
A
A
S
A
A
A
A
A
S
Day
1
1
1
1
2
1
2
2
Cows
Level of
Experience
U
U
u
u
u
u
u
u
u
u
u
u
Breed
A
A
S
A
A
A
A
A
S
Day
1
1
2
1
2
1
2
2
Pr>t
<0.0001
0.0001
O.0001
<0.0001
O.0001
O.0001
0.049
<0.0001
O.0001
O.0001
O.0001
<0.0001
0.037
Table 15. Difference of Least Squares Means- Equal Numbers in all BCS
Effect
Exp
Exp
Exp* Day
Exp* Day
Exp* Day
Exp* Day
Exp* Day
Level of
Experience
E
T
E
E
E
T
T
Day
1
1
2
1
2
Level of
Experience
U
U
E
U
U
u
u
Day
2
1
2
1
2
Pr>t
O.0001
O.0001
0.023
<0.0001
0.011
O.0001
0.012
Chapter V
SUMMARY AND IMPLICATIONS
Body condition scores have been used for many years in the cattle industry.
Lately, BCS has had more direct impact industry wide with implications in calculating
Expected Progeny Differences for maintenance energy. Due to this emphasis, accurate
assessment of body condition at weaning is required to permit breed associations to
collect meaningful data. However, very few statistically sound research projects have
been performed to verify accuracy and precision of BCS technicians at varying skill and
training levels.
This trial was performed to compare skill levels and degrees of training related to
BCS. Three levels of experience were outlined (Experienced, Trained, and Untrained)
and each was taught and trained differently to obtain desired skill differences. Angus and
Simmental cattle were identified as different biotypes for the study.
Breed had no significant (P>0.05) effect on scoring accuracy. Two breeds were
used to determine if fat deposition patterns differed in any way between them. Perhaps a
future study should include Bos Indicus cattle, as they initially appear more different than
Bos Taurus cattle.
Level of experience was significant (P<0.0001) between experienced and
untrained technicians for scoring accuracy to the official. Trained and untrained were also
found to be significantly different (P<0.0001) for scoring accuracy to the official.
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found to be significantly different (PO.0001) for scoring accuracy to the official.
However, there was no significant (P> 0.50) difference between experienced and trained
technicians when compared to the official score. These data indicate that some training is
better than none at all. The short, live-animal training session appeared to have aided the
experienced and trained technicians in becoming more proficient and accurate than those
technicians with no training. Unfortunately, those technicians who were experienced did
not gain any extra knowledge compared to those who were trained just a few days ahead
of time. Therefore, one may conclude that accurate appraisal of beef cattle BCS takes a
large number of practice sessions and observation of several unique differences across the
scale of BCS to become proficient.
The official had a coefficient of determination of 86.68 between day 1 and day 2
scores in the "all cows" study. This was clearly higher than all other levels 39.19, 29.60,
and 28.62 for experienced, trained, and untrained technician levels, respectively. A
further suggestion is that a high level of training and experience is needed to become
precise and repeatable in assigning BCS.
The official in this study had advanced experience and training with body
condition scoring compared to the other technicians. The official had specific preceding
experience with the BCS system and had used the system throughout his career. That
experience coupled with a well-informed schooling on university meats and livestock
judging teams and experience coaching a university livestock judging team benefited the
official for accurate assessment of the cows. Evidently, accurate visual appraisal requires
countless hours of comprehensive training and realistic field experience.
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As a result, broad-based clinics and/or classroom settings are needed to
proficiently teach body condition scoring. Trainees need to observe cows with a wide
range of BCS many times to become repeatable and reliable in appraising BCS. Breed
associations, universities, and animal science extension specialists should address these
problems before vast amounts of distorted data are collected by different breed genetic
evaluations and used to influence breeding decisions.
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APPENDIX
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Beef Cattle Body Condition Scoring
Score Definitions
&
Pictured Examples
Compiled by: Pete Burmeister
43
Figure 1. Points of Reference
TAIL MEAD HIP BONE BACK RIBS
BRISKET
HIP BONE
PIN BONE
Adapted from Rasby and Gosey, (2006)
Scoring Scale
Ranges from 1 -9
1 -3 thin and emaciated
4-7 acceptable ranges
6-6.5 optimal score
8-9 obese
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BCS1
Extremely thin
All skeletal structures are visible
No muscle tissue is evident
Survival during stress doubtful
Figure 2. Body Condition Score 1.
Adapted from Eversole et al. (2000)
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BCS2
Very thin
Skeletal structures are visible
Muscle tissue evident, but not abundant
No external fat present
Figure 3. Body Condition Score 2.
•'
Adapted from Eversole et al. (2000)
BCS3
Thin
Upper skeleton is prominent
Muscle tissue is more abundant
Body fat is not obvious
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Figure 4. Body Condition Score 3.
:Lti mm
Adapted from Eversole et al. (2000)
BCS4
Marginal fat
Hooks and pins becoming less obvious
Muscle tissue is abundant
Fat is beginning to cover ribs
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Figure 5. Body Condition Score 4.
Adapted from Eversole et al. (2000)
4S
BCS5
Medium flesh for calving
Ribcage is only slightly visible
Hooks and pins visible, but not obvious
Muscle tissue nearing maximum
Fat deposit behind shoulder is noticeable
Ribs are covered slightly
Figure 6. Body Condition Score 5.
Adapted from Eversole et al. (2000)
BCS6
Ideal flesh at calving
Hooks and pins becoming less prominent
Muscle tissue volume is at a maximum
Fat deposit behind shoulder is obvious
Ribs are covered
Fat beginning to cover rump
Figure 7. Body Condition Score 6.
Adapted from Eversole et al. (2000)
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BCS7
Slightly over-conditioned
Skeletal structures becoming difficult to identify
Fat deposits behind shoulder and over rump are obvious
Flat appearance beginning to dominate topline
Figure 8. Body Condition Score 7.
Adapted from Eversole et al. (2000)
BCS8
Over-conditioned
Skeletal structures are not visible
Fat deposits are flattening rump
Fat is filling brisket and over shoulder
Figure 9. Body Condition Score 8.
51
Adapted from Eversole et al. (2000)
BCS9
Obese
Flat appearance dominates
Brisket is heavy
Figure 10. Body Condition Score 9.
52
Adapted from Eversole et al. (2000)
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